O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0421U100695
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 31-03-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Apadda Xanpayn Ocman
2. Araffa Khaldon Osman

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi ceniaIbHOCTI: 05.13.07

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: ABToMaTH3allis IPOLECIB KEPYBaHHS

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcCTy: 24-03-2021

CnenianbHICTB 32 OCBITOI0: KoMmioTepu30BaHi Ta pOGOTOTEXHIYHI CUCTEMU

Micue po6oTu 3400yBayva:
Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:

Cdepa ynpaBiiHHs:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi Cleniaai30BaHOI BYEHOI paju). [l 26.002.04

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [pomazicbka OpraHizalis opratisallis BeTepaHis Ta
BUTTYCKHUKIB [HCTUTYTy €HEpPro36epexeHHs Ta EHEProMeHePKMEHTY HallioHaIbHOTO TEXHIYHOTO YHIBEPCUTETY

Ykpainu "KuiBcbkuii nnostitexHivHuM iHcTUTYT iMeHi Iropsa Cikopcbkoro”

Kopg 3a €IPIIOY: 43329767

Micue3HaxoaKeHHS: ByJI. Bopuarisenka, 6y, 115, kopryc 22, ka6. 201, m. Kuis, Kuiscbka 0611, 03056, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuyHuil yHiBepcuteT Ykpainn "KuiBchKuit

NOJIiTeXHIYHM iHCTUTYT iMeHi Iropst Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt [Tepemoru, 6ya. 37, M. Kuis, 03056, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHX PYOPHK: 55.30

Tema gucepranii:
1. ABTOMaTH3allis IPOLECiB IJIaHyBaHHS Ta cTabinizalii pyxy aHTpolloMOp(pHOro KpOKyouoro anapary (AKA)

2. Automation and controlling the process of motion planning and stabilization of bipedal robot (AKA)

Pedepar:

1. Incepraiiio IpUCBsSYE€HO NiBUIIEHHIO €(DEeKTUBHOCTI TPOLieCy IJIaHyBaHHS PyxXy Ta 30i/IbIIE€HHS 3anacy
crifikocTi AKA msxoM ypaxyBaHHs e(eKTy 3alli3HIOBaHHS Ha OTPUMAaHHS Ta 00pOOKY JaHUX PO 0ro
NIO3MIiOHYBAaHHS Ha JIOBiJIbHIN MOBEPXHi. PO3p06/IEHO CTPYKTYPHO-(QYHKIIOHAIIbHY CXEMY aBTOMaTHU3allii IPOLIECiB
IIJIaHYBAHHS Ta ONITUMAJIbHOI cTabisizalii 3agaHoro pyxy AKA 3 noJliHoMiaZbHUM 3IJ1a[I)KYBaHHSIM OIIOPHO]
TpaekTopii Ta ontumansHuM LQR cTabini3younm peryasaTopoM, o 3abesnedye IIaBHICTb i CTIAKICT pyxy AKA
y3J0BX OIIOPHOI TpaekTopii. PO3po6s1eHO METOIMKY CUHTE3Y ONIOPHUX TPA€KTOPiil Ha OCHOBI 6araTodasHoi
CTPYKTYPH ITOKPOKOBOTO nepemMimeHHsa AKA 3 ypaxyBaHHSIM JIOKOMOTOPHUX CMHEPTiN B3aeMoii ctorn AKA 3
TOBiJIbHOIO ONTIOPHOIO IIOBEPXHEIO, IO 03BOJISIE YHUKHYTHA HEOJHO3HAYHOCTI Mifl Yac pO3B'sI3aHHS 06€pHEHO] 3a7a4i

KiHemaTuku. Po3pobiieHo anroputm crabinisanii pyxy AKA B ymoBax HEBU3HAUEHOCTI pesibedy MiCLIEBOCTI Ha



ocHOBi MPC-ninxopy, o ga€e MOKJIMBICTb YCYHYTH HETaTUBHI HAC/iIKN e(EeKTy 3ali3HIOBAaHHS B IIOYATKOBIN cTafii
npouecy pyxy AKA npy BUKOPUCTaHHI TPaJULiIHUX MiTX0iB. Pe3ysbTaTH TEOPETUYHUX Ta NPAKTUIHUX
IOCIIiIKEHb BUKOPUCTOBYIOTbCS B ITPAKTU4HIN HisbHOCTI TOB «CBIT CAWNTIB», BIIPOBAJI)KE€Hi B HABYAJIbHU
npouec HanioHaspHOTO aBiallilHOTO YHIiBEPCUTETY Jj1s1 BAKOPMCTaHHS B HAYKOBO-AOCJiIHII pOOOTi CTyIEHTIB
HayKOBUX I'pyl [HCTUTYTy HOBITHIX TEXHOJIOTI! Ta JIilepCTBa, a TAKOX BIIPOBAIKEH] y HaBYaJIbHUI NpoLec Kadenpu
TexHiyHoi KibepHeTuku HTVY «KuiBcbkuil nositexHiyHUN iHCTUTYT iMeHi [. CikopcbKoro».

2. The dissertation is devoted to increase of efficiency of process of planning of trajectory and increase the stability
of AKA by considering the delay effect on receiving and processing of data on its positioning on any surface. The
structural-functional scheme of automation of processes of planning and optimal stabilization of the walking of
AKA with polynomial smoothing of a basic trajectory and optimal LQR controller, the stabilizing controller which
provide a smoothness and stability of motion of AKA along a basic trajectory was developed. The technique of
synthesis of support trajectories on the basis of multiphase structure of stepwise movement of AKA considering
locomotor synergies of interaction of feet of AKA with an arbitrary basic surface is developed, which avoids
ambiguity when solving the inverse kinematics problem. The algorithm of stabilization of AKA movement in the
conditions of uneven terrain based on MPC-approach is developed, which makes it possible to eliminate the
negative consequences of the effect of delay in the initial stage of the AKA movement when using traditional
approach. The results of theoretical and practical research are used in the practical activities of LLC "Mirsaitov",
introduced into the educational process of the National Aviation University for use in research work of students of
scientific groups of the Institute of New Technologies and Leadership, and implemented in educational process of
the Department of Technical Cybernetics of National Technical University of Ukraine "Igor Sikorsky Kyiv
Polytechnic Institute" (NTUU KPI).
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